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DETAILED ACTION

Drawings
1. The drawings are objected to because they are informal. Applicants’
Replacement Sheets for Figures 1 to 3 submitted 10 November 2005 are acceptable as
formal drawings, t;ut contain lines down the right side of the sheets due to facsimile
transmission. Applicants are requested to resubmit Figures 1 to 3 to eliminate the
obscuring lines.
2. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
re'placement-drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing
figure is to be canceled, the appropriate figure must be removed from the replacement
sheet, and where necessary, the remaining figures must be renumbered and
appropriate changes made to the brief description of the several views of the drawings
for consistency. Additional replacement sheets may be necessary to show the
renumbering of the remaining figures.  Each drawing sheet submitted aﬁér the filing
date of an application must be labeled in the top margin as either “Replacement Sheet”

or “New Sheet” pursuant to 37 CFR 1.121(d). If the examiner does not accept the
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changes, the applicant will be notified and informed of any required corrective action in

the next Office action. The objection to the drawings will not be held in abeyance.

Claim Rejections - 35 USC § 112

3. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

4. Claims 21 to 26 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claims contains subject matter
which was not described in the specification in such a way as to reasonably convey to
one skilled in the relevant art that the inventors, at the time the application was filed,
had possession of the claimed invention.

The limitation of a method that “does not include an averaging over a complete
utterance” is new matter because it is not described in the originally-filed Specification.
Applicants’ Specification doesn’t say averaging is not used. There is no express
disclosure for the limitation of “does not include an averaging over a complete
utterance” in Applicants’ originally-filed Specification. Moreover, Applicants’ Equation
on Page 15, Lines 26, is equivalent to an averaging over avcomplete utterance. Page
15, Lines 34 to 37 clearly states that the factor 1/T serves for an averaging or
normalization to the length of the sequence. Thus, the limitation of “does not include an

averaging over a complete utterance” represents new matter.
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Claim Rejections - 35 USC § 102
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

6. Claims 1, 3to 13, 15to 17, and 19 are rejected under 35 U.S.C. 102(b) as béing
anticipated by Takagi ('057).

Regarding independent claims 1 and 15, Takagi (‘'057) discloses a speech
recognition method, program code, and device compensating for background noise,
comprising:

“providing a set of reference speech spectra” — reference pattern 3 is words or
sentences of speech of a standard speaker that have been analyzed (column 5, lines 1
to 5: Figure 1);

“determining the reference speech spectra which correspond to the distorted
short-term speech spectra” — spectra X(1), Y(t), V(1), and W(t) are “short-term” because
they represent a cepstral vector at a discrete time t (column 4, lines 44 to 46 and
column 4, lines 59 to 60); noise conditions of additive noise and channel distortion of
recognized input speech and those of the reference pattern are matched (column 8,
lines 34 to 46); a reference pattern is analyzed and matched to feature vectors of the

input speech (column 5, lines & to 18); implicitly, feature vectors represent “short-term
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speech spectra” because feature vectors correspond to one frame of speech, which is
the shortest time period for speech analysis;

“estimating a frequency response taking into account both the distorted short-
term speech spectra and the corresponding reference speech spectra” — spectral
transforming portion 4 transforms the time sequence X(t) of the feature vectors of the
input speech and the time sequence Y(t) of the feature vectors of the reference pattern
into time sequences V(t) and W(t) of spectra; cepstra are transformed into spectra
(column 5, lines 18 to 30: Figure 1); Takagi (‘'057)'s filters A, and A,
are equivalent to Applicants’ [H(f)] frequency response (Compare Applicants’ Equation
on Page 1, Line 37 to Takagi ('057)'s Equations (3) and (4));

“compensating the distorted short-term speech spectra based on the estimated
frequency response” — compensating portion 6 matches additive noise and channel
distortion of the input speech with those of the reference pattern corresponding to
Equations (11) and (13); compensation is performed by multiplying one of the reference
pattern and the input speech by a predetermined channel distortion so that the average
value of the speech pattern becomes equal to that of the input speech (column 8, lines
4 to 21: Figure 1); here, multiplying the input speech' by a predetermined channel

distortion provides for “compensating the distorted short-term speech spectra”.

Regarding independent claims 17 and 19, Takagi (‘057) further discloses a

database for storing reference speech spectra because reference patterns 3 are



Application/Control Number: 10/051,462 Page 6
Art Unit: 2654

implicitly stored in a database element, as illustrated (Figure 1); additionally, a

processor implicitly performs the method steps of the flowchart (Figure 1).

Regarding claim 3, Takagri (‘057) discloses compensating speech as a spectrum
of the input speech and a reference pattern (“in the spectral domain”).

.Regarding claim 4, Takagi (‘057) discloses that spéectra of additive noise By, and
channél distortion A, of a reference pattern are known (column 5, line 62 to column 6,
line 12).

Regarding claims 5 and 7, Takagi (‘057) discloses that additive noise and
channel distortion of input speech is matched to those of the reference pattern (column
6, lines 13 to 17); matching involves ﬁndinQ a closest reference pattern to in‘put speech.

Regarding claim 6, Takagi (‘057) discloses stored reference patterns 3 for
speech recognition (column 5, lines 1 to 5: Figuré 1); implicitly, reference patterns are
known in the art as “models”.

Regarding claims 8 and 13, Takagi (‘057) discloses compensating a reference
pattern by taking an average of input speech for regions of additive noise and channel
distortion during preliminary matching 2 (column 6, lines 22 to 57: Figure 1).

Regarding claim 9, Takagi (‘057) discloses matching input speech and reference |
patterns by a matching error (column 6, lines 8 to 12: Figure 1); a matching error

represents a difference between input speech and a reference pattern.
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Regarding claim 10, Takagi ('057) discloses average vector calculating portion 5
calculates the average vector of the time sequences of the spectra of the input speech
(column 9, lines 3 to 8: Figure 1).

Regarding claims 11.and 12, Takagi ('057) discloses using average values of
spectra of input speech and reference patterns (column 6, lines 13 to 17: Figure 1); an
average is calculated by summing over previous samples Kp and Ko (column 6, lines 22
to 57); averaging over a number of past samples is equivalent to “smoothing”.

Regarding claim 16, Takagi (‘057) discloses a procedure described by a
flowchart (Figure 1), which is implicitly performed on a digital signal processor, with a

recording medium storing the instructions of the procedure. V

Claim Rejections - 35 USC § 103
7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a pérson having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

8. Claims 2, 14 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Takagi (‘057) in view of Takahashi.

Concerning independent claim 14, Takagi (‘057) discloses all the limitations, but
does not expressly provide for “obtaining distorted speech spectra and analyzing the
distorted speech spectra by means of a speech/nonspeech decision to filter out the

distorted speech spectra that do not contain speech.” In fact, however, Takagi (‘057)
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discloses storing predetermined speech regions and noise regions of reference patterns
(column 5, lines 6 to 9), and using average values of speech and noise regions of the
input speech (column 6, lines 13 to 17). Thus, while Takagi (‘057) does not expressly
disclose a speech/nonspeech decision filter to filter out distorted speech spectra that do
not contain speech, implicitly, there must be a speech/nonspeech detector to decide
which regions are speech regions and which regions are noise regions.

Those skilled in the art know that a voice activity detector (VAD) (“a
speech/nonspeech decision filter”) is a common element for making speech/nonspeech
~ decisions for a variety of purposes in speech processing. Specifically, Takahashi
teaches noise suppression for removing noise from voice, where a voice/nonvoice
discriminator 32 judges whether a voice signal separated into frames is voice or non-
voice. The objective is to estimate a noise spectrum during silent periods so as to
subtract a noise spectrum from a distorted speech spectrum and thereby correct a
distorted speech spectrum to eliminate noise (Column 7, Line 38 to Column 8, Line 11:
Figure 4) It would have been obvious to one having ordinary skill in the art to analyze
distorted speech with a speech/nonspeech decision as taught by Takahashi in the
method of removing noise during speech recognition of Takagi (‘057) for the purpose of
estimating a noise spectrum during silent periods so that noise may be eliminated.

Concerning claim 2, éimilar considerations apply.

Concerning claim 18, _Takahashi discloses first spectrum memory 36a and

second spectrum memory 36b for temporarily storing prior frames of speech spectra
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(column 7, lines 51 to 61), which are equivalent to “a buffer’, a common expedient

implicit in speech processing.

9. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi
('057) in view of Brown et al.

Takagi ('057) discloses all of the limitations, omitting only “a distributed speech
recognition system” having “a network server with central speech recognition means.”
However, distributed speech recognition with a client/server architecture and central
speech recognition on a server are commonly known because more computationally
intensive speech recognition activities may be performed on a server to minimize the
computational- requirements of a client. Specifically, Brown et al. teaghes an acoustic
speech recognizer system and method, where a phone browser 12 connects to speech
recognition server 34. (Column 2, Line 23 to Column 3, Line 8: Figures 1 and 2) Brown
et al. states an advantage of a speech recognizer system that has a barge-in detector
discriminating between speech and noise, and does not need a push-to-talk command.
(Column'1, Lines 35 to 56) It would have been obvious to one having ordinary skill in
the art to incorporate a speech recognition apparatus of Takagi (‘057) into a distributed
speech recognition system with a centrél speech recognition server as suggested by

Brown et al. for the purpose of eliminating a need for a push-to-talk button.
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Response to Arguments
10.  Applicant's arguments filed 10 November 2005 have been fully considered but
they are not persuasive.

Firstly, Applicants argue that their independent claims set forth short-term speech
spectra, and do not rely upon an averaging mechanism over a complete utterance.
Applicants point to their Specification, Page 5, Lines 22 to 25, as defining “short-term”
as denoting a period of time corresponding to a typical frame length. Applicants
contend that the rejection takes an incorrect interpretation of the phrase “frequency
response”, which has a clear technical méaning, and should not be interpreted as
simply an amplitude for each speech frequency. These arguments are not persuasive.

Even assuming Applicants’ definition of short—term'speech spectra, Takagi ('057)
still equivalently discloses estimating a frequency response taking into account short-
term speech spectra. Applicants’ Specification, Page 5, Lines 22 to 25, defines “short-
term” as denoting a period of time corresponding to a typical frame length, but Page 5,
Lines 25 to 37, then goés on to say that each of the short-term spectra is sequentially
processed, and may contain all of the short-term spectra within an ufterance. The
passage also states that there are some cases where not every short-term spectra may
be taken into account to estimate a frequency response, as when only every second
short-term spectra is sufficient to base an estimation, but only in an extreme case is it
suggested that that a few or a single short-term spectra is input to. estimate a frequency

response.
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Takagi (‘057) performs averaging over short-term time sequences of spectra X(t),
Y(t), V(t), and W(t). Each of spectra X(t), Y(t), V(t), and W(t) are “short-term” because
they represent a cepstral vector at a discrete time t. (Column 4, Lines 44 to 46 and
Column 4, Lines 59 to 60) A vector representing a discrete time t corresponds to a
frame of speech, and thus, meets Applicants’ definition of “short-term” spectra. Time
sequences of spectra X(t), Y(t), V(t), and W(t) do not represent more than one frame for
Takagi (‘'057).

Applicants’ attempt to distinguish their invention by maintaining that Takagi (‘057)
discloses an averaging mechanism while their independent claims do no rely upon an
averaging mechanism is not persuasive. Applicants’ Equation on Page 15, Line 24,
clearly represents an averaging mechanism. Applicants’ Specification, Page 15, Lines
34 to 37, states that the factor 1/T represents an averaging or normalization over the
length of the sequence to take into account the number of short-term sbeech spectra in
an utterance. Thus, Applicants’ argument that their independent claims should be
distinguished as based upon short-term speech spectra without the necessity of
performing an averaging over a complete utterance is contrary to what is disclosed by
their Specification. Both Applicants and Takagi (‘057) begin with short-term speech
spectra or time sequences for a discrete time t of individual speech frames, and then
average a sequence of frame to compensate for distortion. Although the claims are
interpreted in light of the specification, limitations from the specification are not read into

the claims. See /n re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993).
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Newly added claims 21 to 26 set forth new matter because Applicants’ originally-
filed Specification does not disclose, either expressly or impliedly, that the method of
estimating a frequency response does not include an averaging over a complete
utterance. The limitation implies that averaging is not utilized at all, and that implication
is contrary to Applicants’ Specification. If Applicants had claimed that a frequency
response is estimated based upon averaging of every second short-term speech
spectra, then such a claimed limitation would not involve new matter. |

Moreover, assuming that the term “frequency response” has a clear technical
meaning as Applicants’ H(f), then Takagi ('057) still discloses corresponding frequency
responses A, and A,. Applicants’ [H(f)]? represents a frequency response of a filter
placed onto a distorted speech spectra that is equivalent to Takagi ('057)’s filter A,.
Takagi ('057) places filter A, in front of distorted speech signal V(hat)(t) in the presence
of additive noise B, so as to obtain a clean speech signal V(t). This can be compared to
Applicants’ Equation on Page 1, Line 37, where Y(t, f) corresponds to V(t), [H(f)]2
corresponds to Ay, S(t, f) corresponds to V(hat)(t), and N(f) corresponds to B,. Thus,
Applicants recognize that their frequency response [H(f)}? is equal to Takagi (‘057)'s A..

Secondly, Applicants argue that Takagi (‘057) does not take into account both
the distorted short-term speech spectra and the corresponding reference speech
spectra, as indicated by the Equation on Page 15, line 24 of the Specification.
Applicants maintain that Takagi ('057) takes into account only the distorted speech as
given by Equation (9), or only the reference speech as given by Equation (10), but not

both, as stated by independent claim 1. This position is not persuasive.
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Takagi (‘057) takes into account both the distorted short-term speech spectra
and the corresponding reference speech spectra, as claimed, evén if these are not
shown in one equation. Applicants apparently contend that because Takagi ('057) does
not disclose their Equation on Page 15, Line 24, incorporating terms for both short-term
spectra and reference spectra, that Takagi (‘057) cannot anticipate indepenident claim1.
However, Takagi (‘057) does clearly disclose taking into account both the short-term
distorted speech spectra and the reference spectra to compensate for distortion.
Column 9, Lines 9 to 19, states that the compensating portion 6 compensates “at least
one of the time sequences of the spectra of the input speech and the reference pattern”.
Takagi (‘057) discloses taking into account of compensation for both the distorted
speech given by Equation (8) and the reference spectra of Equation (10) because “at
least one” is compensated, implying that both may be compensated. Indeed, Takagi
('057)'s Equation (12), at Column 7, Lines 55 to 56, is transformed so as to include
terms for both distorted speech spectra V(hat)(t) and corresponding reference spectra
W(hat)(t) as elements of a frequency response. Furthermore, “taking into account” both -
the distorted short-term speech spectra and the reference spectra does not necessarily
imply that both are positively compensated, but only keeping track of which is
compénsated and which is not compensated, if either, but not both, may be
compensated.

Therefore, the rejections of claims 1, 3to 13, 15to 17, and 19 under 35
U.S.C. 102(b) as being anticipated by Takagi (‘057), of claims 2,. 14, and 18 under 35

U.S.C. 103(a) as being unpatentable over Takagi (‘057) in view of Takahashi, of claim
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20 under 35 U.S.C. 103(a) as being unpatentable over Takagi (‘057) in view of Brown et
al., and of claims 21 to 26 under 35 U.S.C. 112, 1st 1], as failing to comply with the

written description requirement, are proper.

Conclusion
11.  Applicants’ amendment necessitated the new ground of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicants are reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statdtory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerﬁing this communication or earlier communications from the
examiner should be directed to Martin Lerner whose telephone number is (671) 272-
7608. The examiner can normally be reached oﬁ 8:30 AM to 6:00 PM Monday to

Thursday.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Richemond Dorvil can be reached on (571) 272-7602. The fax phone
number for the organization where this application or proceeding is assigned is 703-
872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have question; on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).
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